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For 1, use either your calculator value or 3.142.
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Mathematical Formulae

Compound interest

n
Total amount = P (1 + %)

Mensuration
Curved surface area of a cone = mrl

Surface area of a sphere = 4mr?

1
Volume of a cone = ;m‘zh

4
Volume of a sphere = ;m‘3

Area of triangle ABC= %ab sinC
Arc length = @, where 8 is in radians
Sector area = §r29, where 6 is in radians

Trigonometry

a b c

sind - sinB - sinC

a? = b% + ¢? —2bccos A

Statistics
ofx
Mean = =—
ean o
ation = |22 _ (B2
Standard deviation = T (Z ; )
94
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1 Express as a single fraction in its simplest form

4

Answer all the questions.

21xy | 5x

12 4y’

G T T [1]

2 Write the following numbers in order of size, starting with the smallest.

5 5\2 4
0.75, -, =), =
6 6 5

Answer ....ccoeeeunee. § s O TT— e [1]

3 Factorise 16x? — 9y?2.

AITUSHIP . cvvovcveomncsinss us s s i s shis coonisb g s smns bunes [1]

15.73
4 Calculate

8.64 —2.76

Write down the first six digits of your answer.

ATIGEP. .. s onsorsennasmnssnanmes bafibnid or Sy SR DT R ST RS [1]

96

BMSS/2025/4E5N/Prelim/4052/01



5
5 Alice draws this graph to show her annual water bill for each of the last four years.

Cost of water ($)4 ANNUAL WATER BILL

800

2021 2022 2023 2024

State one aspect of the graph that may be misleading and explain how this may lead to a
misinterpretation of the graph.

...................................................................................................................... 2]
6 40 x 7* + 9 x 492 = 7¥
Use the laws of indices to find the value of k. Show your working clearly.
ANSWer K = ... [2]

7 The distance from the earth to the moon is approximately 384 megametres.
1 megametre = 1 X 10° metres

(a) Write down the distance from the earth to the moon in metres, giving your answer in standard
form.

ATISVIBE it tvsiniitinsinmmmsans seresasansasnsssensasarsmnesmmonssns m [1]

(b) A spacecraft took 102.75 hours to travel from earth to the moon.
Find the speed of the spacecraft in metres per second.

oY BMSS/2025/4E5N/Prelim/4052/01 [Turn over



6
8 Brandon invests $15 000 in a bank that pays compound interest at the rate of 2.45 % per year.
Find the total amount of interest Brandon will earn after 6 years.

ANSWEr $ ..o 2]

9 A map is drawn to a scale of 1 : 35000.

(a) This scale can be expressed as 1 cm represents n km. Find the value of n.

D By el L T —— [1]
(b) A lake has an actual area 2.5 km?. Find the area, in square cm, of the lake on the map.

ATSVEE s ansamas sz em? [2]
10 N
‘D‘“-_h‘_g? cm
D/ 10emE L
20 cm /
A 30 em B

In the figure, ABCD is a parallelogram, AB =30 cm, AD =20 cm, DE =10 cm and CN =27 cm.
(a) Find the area of the parallelogram ABCD.

(b) Find the area of the trapezium ABCE.

ARSWEF oot e cm? [2]

o BMSS/2025/4E5N/Prelim/4052/01



¥
11 A factory mixes lime cordial with water in a barrel in the ratio of 2: 5.

50 litres of lime cordial was accidentally added to the barrel and the ratio of lime cordial to water
in the mixture changed to 12: 25.

Water was then added to the mixture to restore the original ratio.

Find the amount of water added to restore the original ratio.

g T litres [3]

12 Solve the equation x? — 12x + 25 = 0 by completing the square.

Answer x = ...cccovvnveennne. OEN™ wivmssosmosvesmissss [3]

BMSS/2025/4E5N/Prelim/4052/01 [Turn over



8
13(a) Use set notation to describe the shaded region.

§

AARRBR ot vy s S A s U RS SR VR

(b)

§ ={x:xisanintegerand 1 < x < 10}
A = {x:x is a factor of 10}
B = {x:x is a prime number}

(i) List the elements contained in the set AN B.

ARSWEF .. e erie et iee e ee et

(ii) Find the value of n(A U B').

L OOBIVISSI2025/4E5NlPreIiml4052/O1
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9

14 The data set consists of the ages of seven staff in a company.
25, 21, 18, p, 17, 12, 15
The mean age of the staff is 18.

(a) Find the value of p.

ANSWEF D = sivissanissinvsmsrssmmosssnsmmiss i [1]

(b) Find the standard deviation of the ages of the staff.

years.

BMSS/2025/4E5N/Prelim/4052/01 [Turn over



10
15 Cathy runs a dog-walking service. She charges $36 to walk a group of dogs and $20 to walk
one dog.

In a particular year, Cathy’s income from the dog-walking service was $5760.
Cathy carried out x group walks and y indivdual walks. The group walks earned Cathy
$1800 more than the individual walks.

Form and solve two simultaneous equations, and find the total number of dog walks that Cathy
carried out in that year.

AREVEF .o wvsmviiisvivsims sy s

102
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11
16  The stem-and-leaf diagram shows the marks of a Mathematics test obtained by 14 pupils.

Stem | Leaf

1 23

) 169
3 246838
4 178
5 0

Key : 4|1 means 41 marks.
(a) Find the modal mark.

ABEWEE svisramorvivssimssisssmmrasases s s o s s g [1]
(b) Find the median mark.

ARSWET . i [1]
(c) Find the interquartile range of the marks.

ABSWEE: cosswivsimsinessmnsmmmsesvv s s st s a3 (2]

103 8Ms 8/2025/4E5N/Prelim/4052/01 [Tiiris ot



12

17 P isthe point (4, 5) and @Q is the point (-2, 3).

%
(a) Write down the column vector PQ.

Answer
,_)
(b) Find the magnitude of vector PQ.
Answer
(¢) Find the equation of the line PQ.
Answer

—

PO = oo

104
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13

18 AC =BC =x cm, PC//AB and angle ACB = 90°.

P C

A

~

(a) Show that AB =+/2x cm.

Answer

(b) Itis given that x = 6v/2.

Find the shortest distance from C to AB in cm. Show your working clearly.

105
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14
19 The diagram below shows Car A4 travelling at a uniform speed of 60 m/s.
Car B accelerated uniformly from rest to reach a speed of 80 m/s in 10s and continued travelling at
the same speed thereafter.

Speed (mfs)
A
T r Car B
yd s
6U / = i 1CFAI‘ .AL‘J.
| i
: : *Time (s
0 10 (s)
(a) Find the acceleration of Car B from 0 to 10s.
HANSWBF szevnsisreremssumsi s mms s e m/s” [1]
(b) Find the time when both cars were travelling at the same speed.
FAFIEWIEP s om0 50 R i S s [2]
(¢) Find the time when Car B overtook Car A.
ARSWET .o s [2]

1OGBIVISSi2025/4E5N/Pre|im/4052;’01



15
20 The entrance to a stadium is a parabolic arch, 6 metres wide at the base.
A camera is mounted on one side of the arch as shown.
The height of the arch, h metres, can be modelled by the equation h = ax(b — x).

h?
1.5F Camera
I
1
1
1
1
1
! T X
0 03 6
(a) Find the value of @ and of 5.
ARSWEF QL = eeeiviiieeeeeeeeeieeeeee et e e e e e aaae e
D e an [3]

(b) Find the maximum height of the arch, giving your answer correct to one decimal place.

1OTBMSS/2025!4E5NlPreIim/4052/O1 [Turn over



16
21 (a) Inaregular polygon, the ratio of interior angle: exterior angle = 13 : 2.

Calculate the number of sides of the polygon.

HTTBF.. soxavsrrsmsnpemimssmssmossmsmsmrsssmansssba SRR [3]

(b) When the height of a cuboid is reduced by 4.5 cm, its surface area is reduced by 162 cm?.

The resulting object is a cube. Find the volume of the original cuboid.

AREWEE s iwecissmisusss nasamss s s s cm’ 2]

1 0BBMSSIZOZSMESNIPreIim/40521’01



17
22 The diagram shows part of a kite 4BCD in which AB = BC, AD = CD and BD = 8 cm.
AB and BC have already been drawn.

(a) Construct and complete the kite ABCD.

Answer

G
(2]
(b) Measure and write down the length of AD.
Answer AD = ..o, cm [1]
(c) Construct the perpendicular bisector of AD. [1]

(d) Mark a possible point which is inside the kite, equidistant from 4 and D, and is nearer to AB
than BC. Label this point P.

(1]

! OgBl‘uﬂS81’2025}’4E5NI’F‘reIim:’4052}’0'1 [Turn over



(o]
w

In the diagram, O is the centre of the circle and AG is a tangent to the circle at point G.
£BAG = 40° and AB = BG. The points B, D, E, F and G are on the circle.

(a) Show whether triangle BCG is isosceles. State your reasons clearly.
Answer

[3]
(b) Stating your reasons clearly, calculate
(i) angle GFE,
Answer Atgle GFE = acnaaummmmasnampsinn [1]
(ii) angle DOE.
Answer Angle DOE = uvannisassssiiias [1]

i 0BMSSm’2025.v'4E5N!Pre|iml4052/0‘I



19
24  In a pharmacy, skin lotion is stored in a cylindrical container that has a base radius of 5 cm and
height of 8 cm, as shown in Figure I.

The pharmacy decides to use a new container to store the skin lotion. The bottom part of the
new container’s inner space resembles a hemisphere, as shown in Figure II.

% cm 8 cm

5cm 5cm

Figure | Figure II

(a) Calculate the volume of lotion that will fill the container in Figure I to the brim.

ATSWET .o em? [1]

(b) Calculate the volume of lotion that will fill the container in Figure II to the brim.

ANSWEF ..o cm? [3]
(¢) The lotion in the original container in Figure I is priced at $40.
The lotion in the new container in Figure II is priced at $36.99.
Which lotion (in Figure I or Figure II) offers good value to a consumer?

The lotion in Figure ............ because

t 1BMS8/2025/4E5N/Pre|im/4052/01 [Turn over



20
25(a) Inthe diagram, ACFQ and BCRS are squares.
Show that ABPC and ARACare congruent.
Give a reason for each statement you make.

Answer
P

(3]
(b) There are three jugs, X, ¥ and Z.

The jugs X and Y are geometrically similar.
The volume of jug X and jug ¥ are 216 cm> and 512 cm” respectively.

(i) Find the ratio of the surface area of jug X to the surface area of jug Y.

AVISVET  covvimivinnvssvsianis T

(ii) Both jugs X and Z are cylindrical containers that have the same vertical height.
The radius of the circular base of jug Z is twice the radius of the circular base of jug X.

Find the volume of jug Z.

ARSWEE oot e e e

1 128MS812025/4E5N/Prelim/4052/0‘1



21
26 (a) Find the prime factors of 2600, giving your answer in index form.

ARSWET oottt [2]

(b) Two integers, 4 and B, can be written as products of prime factors.
A=pxq™?x13 B=p?xq"x13
The lowest common multiple of 4 and B is 2600.
(i) Find the value of p and of q.

Answer p =

(i) A charity group plans to distribute rice and oil that it has to senior citizens.
The number of packets of rice that the charity group has is 4, where 4 = p x ¢"*2 x 13.
The number of bottles of oil that the charity group has is B, where B = p? X q” x 13.

The charity group plans to distribute A packets of rice and B bottles of oil equally and
benefit the greatest possible number of senior citizens. Each senior citizen will receive the
same number of packets of rice and the same number of bottles of oil.

Find the number of packets of rice and bottles of oil each senior citizen will get.

ANSWEF .o packets of rice

.............................................. bottles of oil [2]
End of Paper

11 3BMSSI2O25/4E5N/Preliml4052/01
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Mathematical Formulae

Compound interest

Total amount = P 1+Lj
100

Mensuration

Curved surface area of a cone = mr!

Surface area of a sphere = 4mr?

1
Volume of a cone = gnrzh
4 3
Volume of a sphere = EW

1 .
Area of triangle ABC = 5 absinC
Arc length =@, where @ is in radians
1 5 . .
Sector area =Er @, where @ is in radians

Trigonometry

a b ¢
sind sinB sinC

a* =b* +c* —2bccos 4

Statistics

2%
xf

2 2
Standard deviation = \/ LS [Z_ﬁc)

Mean =

f \Xf

1 6E.’;IVISSI20254"4E5NJFPreIiml4(J52!’02
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118

Answer all the questions.

1 (a) Solve 7 — 8x = 6(1 — 2x).

ANSWEF X = ittt [2]

(b) Find the largest integer value of y that satisfies the inequality —3y > 25.

AATSWER v s it v s e s s s [1]

(c)
Aq =mp(2p +q)

Rearrange the formula to make g the subject.

ANSWEF § = oot nee e e [3]

BMSS/2025/4E5N/Prelim/4052/02



(d)  Solve the equation
X dx+1

x+3 x+1 =2

ANSWEE' B wovvivurvivssimsisiss BT wswsonsasisgrseins 1)

119
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2
N
A
D
55
C
90
73.5 65
50° 60°
A B
In the diagram, each of the points 4, B, C and D represents the foot of a building on horizontal
ground. B is due east of A.
AC=73.5m, BC=65m, BD=90m and CD =55 m. Angle CAB = 50° and angle CBA = 60°.
(a) (i) Find the bearing of 4 from C.
ARSWEF ..ooiiiiiiiiii i sessesneenenes [1]
(ii) Calculate the area of triangle ABC.
ARSWEF oooveveeveveeeiseeveveese s m? [2]
120
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121

(iii) Calculate angle CBD.

Answer Angle CBD =

(b) Calculate the shortest distance from C to AB.

ANSWEF oo,

(¢) The building at B is 37 m high.

The angle of depression of the top of the building at B from the top of the building at C is 2.7°.

Find the height of the building at C.

ARSWEF ooovviiiiveveeeeinn,

BMSS/2025/4E5N/Prelim/4052/02
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122

8

3 (a) The quantity of paint needed to cover the outside of a container is proportional to the square of
the depth of the container.
When the depth is 60 cm, the quantity of paint needed is 180 ml.

Calculate the quantity of paint needed when the depth is 90 cm.

HTEEWEF. oo nesmmassmmmmsamanssnisrii i el P ml [2]

(b) The diagram shows a pot which is part of a right circular cone of vertical height 180 cm.
The open end of the pot is a circle of radius 54 cm.
The base of the pot is a circle of radius 36 cm.
The vertical height of the pot is 60 cm.
The slant height of the pot is x cm.
[You may ignore any holes in the base of the pot.]

BMSS/2025/4E5N/Prelim/4052/02



(i) Show that x = 62.642, correct to 5 significant figures.

Answer

(2]

(i) Calculate the total surface area of the outside of the pot.

PV 6 mmiomsssiss s G R S S SOSCRARR cm? [4]

(iii) Another pot is to be made with a volume twice the volume of this pot.
Given that the two pots are geometrically similar, find the vertical height of the larger pot.

123
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10

4  The diagram shows part of a pattern of triangles that are made from straws and pins.
Each straw is represented by a straight line

Each pin is represented by a shaded circle é
n=4

n=2 n=3

n=1

(a) Draw the pattern forn = 5.

[1]
(b) The table shows the information for the pattern of triangles.
. Number of Triangles Number of Straws Number of Pins
(T») (Sn) (Pn)
1 1 15 9
2 10 21 12
3 13 27 15
4 16 33 18
5 19 a b
(i) Consider the last row of the above table and write down the value of a and of 5.
ARSWEF @ = cooeeieivies it
O —— [2]
(ii) Express, in terms of », the number of triangles, 7.
Simplify your answer.
ANSWEF Th = oot (2]

1 24BIVISS/2025/4E5N/Preliml4052/02



11

(iii) Explain why it is not possiblle to have a pattern containing 159 triangles.

(iv) Show that the number of straws, S, is an odd number for every integer n.

Answer

(2]
(¢) S straws and P pins are used to form a patten containing T triangles.

Write down an equation relating S and P.

AUSWRP wevvovmmsnea usbmams sy ]

125
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12

5 Henry and John have time deposit in Australian dollars (AUD), New Zealand dollars (NZD) and
American dollars (USD) with a bank. Their amounts deposited are shown in the matrix M.

AUD NZD USD

_(100000 150000 200000J Henry

(120000 180000 150000 ) John

a) The exchange rates of these currency wtih Singapore dollars (SGD) are as follows.
g A gay

1 AUD=0.83 SGD
1 NZD = 0.77 SGD
1USD=1.28 SGD

Write a 3x1 matrix E to represent these exchange rates.
Answer E = (1]

(b) Evaluate the matrix D = ME.

Answer D = [2]

(¢) Explain what the elements in D represent.

12GBI‘w’lSSI’20254"4E5I\HPrt=.'lim,"£1f052/02
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(d) The annual interest rates for three deposits are as follows.
AUD: 1.18%, NZD:2.74%, USD: 0.375%

(i) Evaluate

1.18% 0 0
A=M| 0 2.74% 0
0 0 0.375%,
Answer A= [2]

(i) Explain what the elements in A represent.

(iii) Using matrix multiplication of the result in part d(i) and matrix E, find the total annual
interest in Singapore dollars that Henry and John each earned.

127
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6 The cumulative frequency curve shows the distribution of marks obtained by pupils in school A

in a Science test. The maximum mark is 80.

250 -

7

200

Cumulative
frequency 150

100

50 ‘o

0 20 40 &0 80
Marks obtained by pupils

(a) Find the 80th percentile.

AFIEBE o s s s e e e o Y

7
(b) Given that 7 of the pupils passed the test, find the pass mark.

SAFGWEE oovimms svm o s e s SR s b i s

1288MSS/2025/4E5N/PreIim/4052/02
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15

(¢) The cumulative frequency curve can be represented in the following frequency table.

Marks obtained by pupils, x 0<sx<20 | 20<x<40 | 40<x<60 60 <x <80
Number of pupils 30 P q 20

(i) Find the value of p and of g¢.

AANIWEY T 2 jvavvascusismiesstEsssss s e

(ii) Calculate the mean and standard deviation.

Answer Mean =

Standard deviation = .......cccoeceieieieiiieceeecee e [2]

(iii) Two of the pupils are selected at random.
Find, as a fraction in its lowest terms, the probability that one student scored
under 20 marks and the other student scored 60 marks or more.

ARSWeEr (..o [2]

(iv) The mean and standard deviation of the marks obtained by pupils of school B in the
same Science test are 44.8 and 12.1 respectively.

Make two comparisons between the performance of both schools in the Science test.
Use figures to support your answer.

..........................................................................................................

129
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16

7 The variables x and y are connected by the equation y =3— % - 21 5
b
Some corresponding values of x and y are given in the table below.
x 0.4 0.5 1 1.5 2 3 4 5 6
y -49 | -1.1 2.3 2.6 2.5 2.4 2.2 2.0 P

(a) Find the value of p, giving your answer correct to 1 decimal place.

TIPS ornrnsessinonhs A AEOE oA R S Vi [
(b) On the grid opposite, draw the graph of y =3 —% —51—3 for 0.4<x<6. [3]
X

(¢) By drawing a tangent, find the gradient of the curve at (1, 2.3).

ARSWEF oot (2]

(d) (i) On the same axes, draw the line with gradient 1.5 that passes through the point with
coordinates (2,-1). [1]

(ii) Write down the equation of this line.

(iii) Write down the x-coordinates of the points where the line intersects the curve.

HAASWEF XS svvinsvppoiveianes BT = sassaveiimsssssminsnsy [2]

! 3081\!188!2025/4E5NIPreIim/4O52/02
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— o
8 Inthe diagram, WXYZ is a trapezium. WX and ZY are parallel. WX =12p and WZ =4q.
The point P on XZ is such that ZP : ZX=1:4 and 4WX=3ZY.

F 3
N

Y

X 12p W

(a) Find ZX in terms of p and q.

—_—
AFSWEPF ZX T iaaniviaiiissisieisiiavesivessaivies

(b) Find ?WHI; , as simply as possible, in terms of p and q.
p

—_—
AHFWEF TP 5 visimmsiisissti ivsiigiveas il

1 328MSS/2025/4E5N/Pre{im/4052/02
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(c)  Show that the line XY is parallel to the line WP,

Answer

[3]
B 0 Tikdo lue of area of AWPX
(d) (i) Find the value o area of AXYD
ARSWEF oot 1]
i) Find the valus of area of AWZP
(i) Find the value o area of AWRZ "
ARSWEF .ottt e 1]
. area of AWZP
(iii) Find the value of —————,
area of AXYZ
ABSMBE orvssunsonsomovsorsamsmssmi s s wis et s 330 [2]

133
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9 _The diagram shows a petrol station and.its underground petrol-tank.

The petrol tank is a horizontal cylindrical tank whose cross-section is a circle of radius 1 metre.
The volume of petrol in the tank is proportional to the cross-sectional area of petrol in the tank.

The amount of petrol in the petrol tank is monitored using a dipstick, which is placed along the
vertical diameter at one end of the tank. The calibration on the dipstick marks 0%, 50%, 100% of
the capacity against the depth of petrol.

‘ PETROL STATION |

100%

50%|

0% bt —
Dipstick Petrol Tank

The diagram also shows the circular end of the tank with centre O and petrol surface 4B,
ZAOC = @ radians and the depth of petrol NC =h metres.

(a) Find 7 in terms of 6.

ABSWEF H = risvnvonivimnssvwansissmiisiinsssmsasism m [1]

(b) Find, in terms of &, the shaded cross-sectional area of petrol in the tank.

134 ARSWEF oo m? [2]
BMSS/2025/4E5N/Prelim/4052/02
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(¢) The current dipstick reading indicates that the tank is % full of petrol.
The amount of petrol is y % of the capacity of the tank.

By finding the values of y corresponding to /4 =0.80 and 4 =0.81,

suggest a suitable depth of petrol that indicates that the tank is % full of petrol.

Show your calculations clearly.

End of paper

135BMS812025!4E5NIPreIim!4052/2
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BMSS Maths Preliminary 4E Paper 1
2025 Marking Scheme
Total = 90 marks

1

21xy | 5x

12 4y
21x% 4
12 Bx
_ 72
5

(5)2 4 5
-} .,075, = =
6 g 5

16x% — 9y?
= (4x)? - (3y)?
= (4x + 3y)(4x — 3y)

15.73

8.64 — 2.76
= 658.145068

= 658.145 (first six digits)

The use of pictograms of different heights and sizes is misleading. Based on the
height of the pictograms, some readers may interpret the annual cost of water
in 2021 as $400, half of the cost in 2024. Based on the size of the pictograms,
some readers may interpret the annual cost of water in 2021 as $200, a quarter
of the cost in 2024. As such, this may lead to a misinterpretation of the graph.

40 x 7* + 9 x 492 = 7%
2

40x74+9x(7ﬂ = 7"

40x7*+9x 7= 7"

49x 7t =7k

72 x 7% = 7K

72-5-4 — 7k

76 =7*

k=6

(a)

384 x 10°
=3.84%x10%m

(b)

3.84 x 108

102.75 x 60 X 60
=1040 m/s (3sf)

137

=1038.11841
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Total amount after 6 years

6
= 15000 (1 + %5) = $17344.54995

Interest after 6 years

= 17344.54995 — 15000
= 2344549953

= $2344.55

(a)

35000 cm = 35000+100=1000 = 0.35 km
Hencen = 0.35

(b)

1 em = 0.35 km
1 em?=0.352=0.1225 km?

Area of lake on the map
_ 25

"~ 01225

20
= 20 = cm?
49

10

()

Area of parallelogram = 20 X 27 = 540 cm?

(b)

Perpendicular height of trapezium
= 540 +30=18cm

Area of trapezium

=§x(20+30)x18

1
=§><50><18
= 450 cm?

11

Original ratio= 2: 5 = 10: 25

New ratio = 12: 25.

2 parts of lime cordial = 50 litres

1 part of lime cordial = 25 litres

5 parts of water were added to restore to the original ratio of 2: 5 or 12: 30,
Amount of water that was added = 5% 25 = 125 litres

12

x?2—12x+25=0
(x—6)?—36+25=0
(x—6)2-11=0

(x—6)%=11
x—6=v1lorx—6=—/11
x=6+VIilorx=6—+11

x = 9.31662479 or x = 2.68337521
x =9.32 or x = 2.68
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13 | (a)

(ANnB"YU(BNA"

(b)(®)

A=1{1,2,510}
B =1{2,3,5,7}
AnB=1{25}

(b)(ii)

B'={1,4,6,8,9 10}
AUB'={1,2,4,5,6,8,9,10}
n(fAUB') =8

14 | (a)

25+214+18+p+17+12+15 _
7

18

108+p _
—=

108 +p =126
p=18

18

(b)

Standard deviation

e

N

2524212 + 182 + 182 + 172 + 122 4+ 152
— - (18)2

7

- /23_77%_(13)2:\/57‘*%.85 (3sh)

(c)

After three years, the mean age of the staff will increase by 3 years and reach 21
years. However, the standard deviation will remain unchanged.

15

36x + 20y = 5760 — —(1)

36x — 20y = 1800 — —(2)

D+ @),

36x + 20y + 36x — 20y = 5760 + 1800
72x = 7560

x=105

From (1),

36(105) + 20y = 5760

3780 + 20y = 5760

20y = 1980

y =99

The total number of dog walks = 105 + 99 =204

16 | (a)

The modal marks is 38.

(b)

1441
Middle position = — = 7.5 th

34 + 36
Median = =35

(©)

Lower quartile = 26
Upper quartile =41
Interquartile range =41-26=15
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()

| ®)

Po =00~ = ()~ (§)= (1)

—>
Magnitude of PQ
=y (=6)% + (-=2)2 = V40
= 6.32455532
=6.32 (3s)

(c)

; 5—3 1
Gradient = ==
4—(-2) 3

1
y=5x-l-c
Whenx=4,y=5,

1 pio
5=§(4)+candc=?

1 11
Y 3 3

18

(a)

For right-angled triangle ABC,

AB? = AC*+BC? (Pythagoras’ Theorem)
AB? = x?+4x*

AB*i= Ji

AB = \/2x (shown)

(b)

Let 4 be the shortest distance from C to AB in cm.

5in45° = —
6v/2
h = sin45° X 62 = 6 cm
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(@)

" 80
Acceleration = =8 m/s?

(b)

Let ¢ be the time when both cars were travelling at the same speed.

t 60
E—g’a—>t—7.55

(©)

Let T be the time when Car B overtook Car A.

1
Distance travelled = 3 X 10 x 80 + (T — 10)(80) = 60T
807 —400 =60T
7'=20s

20

(@)

h=ax(b—x)

To find x-intercepts, let h = 0.

ax(b—x)=0

ax=0orb—x=0

x=0o0rx=bh

From the graph, the x-interceptsarex = 0 orx = 6.
Hence b = 6.

h =ax(6—x)
When x=0.3, h=1.5,
1.5 =a(0.3)(6 — 0.3)
1.5 =a(1.71)

50

a=§

(b)

h = Eg-x(é - x)

=q k=30 iy e g2
When x=3, h = = 3)(6-3) = i 7 5=79m (1dp)
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21 | (a) Each exterior angle

=7z X 180° = 24°
Sum of exterior angles = 360°
Number of sides of the polygon = %9; =15

(b) Let the length of the cube ~
be x cm. (o

The surface area is reduced

by 4x x 4.5 =18xcm? | —~4- 8"
18x = 162 .
* =9

‘| Volume of the volume of the original cuboid
=9x9x13.5

= 1093.5 cm?

22 | (a) Construct the angle bisector of angle ABC, showing arcs.
Then construct the Kite ABCD with BD = 8 cm

4 B

—t

(b) AD=6.5cm

(¢) Construct the perpendicular bisector of AD, showing two pairs of arcs.

(d) Mark a possible point P, which is inside the kite, equidistant from A and D, and is nearer
to AB than BC. Label this point P.
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(a)

Angle BGA = 40° (isos. triangle BAG)

Angle DGA = 90° (angle between tangent and radius of a circle is a right angle)
Angle BGC = 90° — 40° = 50°

Angle GBC = 40° + 40° = 80°
(ext. angle of Triangle BAG)

Angle BCG = 180° — 50° — 80° = 5(°
(angle sum of triangle)

Since Angle BGC = Angle BCG = 50°,
triangle BCG is isosceles.

(b)(3)

Angle GFE = 180 — 80 = 100° (angles in opposite segments are supplementary)

(b)(ii)

Angle ODE = 80° (angles in the same segment are equal)
Angle DOE = 180 — 80 — 80 = 20°
(OD=0E=radius and triangle ODE is isos.)

24

(@)

Volume of cylinder
=7 X 5% x8=628.3185307 cm3
=628 cm® (3sf)

(b)

Volume of cylinder
=71 X 5% x 3 = 235.619449
Volume of hemisphere

- %(g) T X 53 = 261.7993878

Total Volume

= 235.619449 + 261.7993878

= 497.4188368 cm® = 497 cm? (3sf)

(©)

e ——— $40
The lotion in Figure | because 1 cm? of lotion in Figure | costs ————— =

; 628.318530
0.0637.

This is cheaper than the cost of
$36.99

1cm? of lotion in Figure Il , which is ———
cm tion in Figure Il , which i

= $0.0744.
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25 | (a) PC = AC (sides of square ACPQ)
~PCA = £BCR = 90° (angle of squares ACPQ and BCRS)

£LPCB = ZACB +90°

ZACR = ZACB +90°

~ LPCB = ZACR

BC=RC (sidesof square BCRS)

. ABPC=ARAC (SAS) (shown)

(b)(@) Length of X  3/216 3
Lengthof Y 512 4

Areaof X (3)2 9

Areaof Y Z 16

(b)(ii) | Volume of jug X = nr?h = 216

Volume of jug Z
= 7(21)%h

= 4nr?h

= 4(216)

= 864 cm?

26 | (a) 2600 2600 = 23 x 52 x 13

(b)(1) A= gt %13 B=p?xg" %13
LCM of Aand B

=pZxq™2x13 =52 %x 2% %13
p=5g=2and r=1

(b)) |4 =5x2° x13 B =5%x2! x 13
HCF of Aand B

=5X2X13

Number of packets of rice =22 = 4

Number of bottles of oil =5
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BMSS Maths Preliminary 4E Paper 2
2025 Marking Scheme
Total = 90 marks

1

(2)

7 —8x =6(1-2x)
7—8x=6-12x
—8x+12x=6-7

(b)

Largest integer is —9

(©

Aq=mp(2p+q)

Aq = anz + mpgq

Aq —mpq = 2mp*

q(A — mp) = 2mp?
2mp?

qu—ﬂ.’p

(d)

X 4x-+—1_2
x+3 x+1
2 b=+ (x+3)
(x+3)(x+1) B
o e
(x+3)x+1) B
~3x% = 12x -3
x2+4x+3
—3x%—12x —3 =2(x* + 4x + 3)
—5x2—20x—9=0
5x24+20x+9=0
=20 +,/202 — 4(5)(9)

o 2(5)
—20++220
X=—

10
x = —0.5167603026 or x = —3.483239697

x = —=0.517 or x = —3.48 (3sf)
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(@)@

270°-50° =220°
or 180°+40°=220°

(a)(n)

%x’/?a.Sx 65 x sin 70"

=2244.690748
= 2240 m? (3sf)

(a)(iii)

Using cosine rule,
652 + 90% — 552
2(65)(90)

= % = 0.7948717949

cos 2 CBD =

31
ZCBD = cos™* (—)

39
= 37.35685197
=37.4° (1dp)

(b)

Let d be the shortest distance from C to 4B.
d =65sin60°

= 56.29165125

=56.3m

(©)

2.7°
X 2.7°

65
37 37

c 65 B

tan2.7 = =
65

h= 65 X tan2.7
= 3.065 322187

Height of building at C
=37 +3.065322187
=40.1 m (3sf)
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(@)

Let ¥ be the quantity of paint and d be the depth of container.
V = kd?, where k is a constant
180 = k(60)?

20
When d = 90,V :%: 405 ml

(b)()
Using Pythagoras” Theorem. 2436 =18
x* = 60% + 187
xz = 3924 60 e
x = V3924 = 62.64183905
X = 62.642 (5sf)
(b)(ii) Base area of small circle = 7(36)? = 4071.504079
Slant height of smaller cone = V362 + 1202 = 125.2836781
Curved surface area of smaller cone
=1 X 36 X 125.2836781 = 14169.25018
Curved surface area of larger cone
=1 X 54 X (125.2836781 + 62.642) = 31880.84021
Difference in curved surface area
= 31880.84021 — 14169.25018 = 17711.59003
Total surface area of the outside of the pot
= 4071.504079 + 17711.59003 = 21783.09411
= 21800 cm? (3sf)
(b)(iii)

v, (hL)3
Ve  \hg

2_(hL)3
}11" 60
L 3

60_\5

h, = VY2 x 60 = 75.59526299 = 75.6 (3sf)
The height of the larger pot is 75.6 cm.
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Y Y
n=>5
(b)(i) a=39,b=21
(b)(ii) Tp=7+3(n-1)= 3n+4
(b)(iii) | 3n+4 =159
3n =155
155
W=
Since n is not a positive integer, it is not possible to have a diagram with 159 triangles.
(b) (iv) | Sn=15+6(n-1)=6n+9
Sp=6n+8+1=2(3n+4) +1
Since S,can be expressed in the form 2m +1, where
m = 3n + 4 is integer, S, is odd for every integer n.
() §=2T+1 =2(P-2)+1=2P-3
Hence, S5=2P-3
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(a) 0.83
E=10.77
1.28
(b) D=ME
» (100000 150000 200000) 8?3
120000 180000 150000 1.28
2(454500) '
430200
(c) The elements in D represent the total value in SGD of the deposits that Henry and
John each owned.
d(i) (100000 150000 200000) (1'153% i )
120000 180000 150000 0 0 0.375%
=(1180 4110 750 )
1416 4932 562.5
d(ii) | The elements in A represent the annual interest for each of the three time deposits in
AUD, NZD and USD that that Henry and John each earned.
d(iii)

1416 4932 562.5

0.83
(1180 4110 750)(0.77)
1.28

- (5561902%12)

Henry: $5104.10
John: $5692.92
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@ | =Lx250 =200.
From the graph, 80th percentile is 54
(b) 13—0 X 250 = 75 students failed the test.
From graph, pass mark is 34.
c(i) p=100-30=70
qg=230-100=130
e(ii) | Xf =250
Yfx=(30x10)+ (70 x 30) + (130 x 50) + (20 x 70)
= 10300
Sfx? = (30 x 10%) + (70 x 30%) + (130 x 50%) + (20 x 702)
= 489000
3
Mean :_ﬁc =280 412
Zf 250
. . 2
Standard deviation = J-Z-gf—-— (mean)? = \/%— (41.2)2
= 16.07980099 = 16.1
c(iii) | Case 1: First student scored under 20 marks and the second student scored 60 marks or
more
30 20
— x ———
250 249
Case 2: First student scored 60 marks or more and the second student scored under 20
marks
20 30
—_— x P——
250 249
Required probability
(30, 20), (20, 30)_ 8
B (250 X 249) T (250 X 249) T 415
c(iv) | The pupils in school B performed better on average in the Science test than the

pupils in school A. This is because they obtained a higher mean score (44.8 > 41.2).

The pupils in school B were more consistent in their performance in the Science
test than the pupils in school A. This is because they obtained a lower standard
deviation (12.1 < 16.1).
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@) 6 1
=3—-=——==1.8

e 5 2(6)°
(b) Draw a smooth graph using the table of points See the graph overleaf.
() Draw a tangent to the curve at (1, 2.3).

The tangent overleaf passes through the point (0, 1) and (3, 4.9) and the gradient is

49 -1

3—-0

(d)(i) | Draw the line with gradient 1.5 that passes through the point (2,-1). See overleaf
(d)(ii) | The equation is y = 1.5x — 4
(d)(iii) | x-coordinates of points where the line intersects the curve are x =0.43 and x = 4.1.

See the x-coordinates overleaf

1851
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()

—3 —_— e
ZX =ZIW + WX
=—4q+ 12p

(b)

—

— —

WP = WZ + ZP
A im—

=4q +ZZX

= 4q +(—4q + 12p)

=4q—q+ 3p)

(c)

= —12p + 4q + 5 (12p)
=-12p+4q+ 16p = 4p + 4q

. =y B oo v g o d ; :
Since XY = EWP and XY is a scalar multiplication of WP , the line XY is parallel
to the line WP.

d()

Area of AWPX _ 3

Area of AXYP 4

d(ii)

Area of AWZP

1
Area of AWXZ 4

d(iii)

16
y P z

16/3 parts

X 12p w

Area of AWZP _ areaof AWZP _ areaof AWXZ
Areaof AYXZ  areaof AWXZ = area of AYXZ

4716 16

1 12 3
— X_—-
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9 | (a) ON

c059=—1—
ON = cos @
h=1-—cosf

(b) Area of segment
= Area of sector OACB — Area of triangle OAB

1 1
:§x1x1x29—§x1><1><sin28

=0 -y 20
= 5 Sin

Shaded segment area = 8 — ésin 20

(c) When h = 0.80,

08=1—cosf

cos@ = 0.2

6 = cos™1 0.2 = 1.369438406 rad

1.369438406 — %sin(z % 1.369438406)

= x 100
¥ (1) 0
= 37.3530039
When h = 0.81,

081 =1—cosf

cosf = 0.19

0 =cos™10.19 = 1.37963418 rad
1.37963418 —%—sin(Z %X 1.37963418)

- x 100
¥ (1?2
= 37.97739981

Since 37.353% < 37.5% < 37.977%, 0.8 < h < 0.81.
A suitable depth of petrol that indicates that the tank is % full of petrol, or the tank is 37.5%

full, is 0.802 m.
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